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|fj 5 CROSS REFERENCE TO RELATED ART 

This application claims the benefit of Korean Patent Application 
No. 2001-12149, filed on March 9, 2001, which is hereby incorporated 
by reference in its entirety. 



BACKGROUND OF THE INVENTION 

10 Field of the Invention 

The present invention relates to a read-only recording medium and 

a reproducing method thereof . A read-only recording medium in accordance 
with the present invention ensures reproduction compatibility with a 
rewritable recording medium in which real-time data such as 
15 moving-picture and audio data is recorded with substantial 
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discontinuity. 

Description of the Related Art 

A disk of large storage capacity, called 'DVD' , which has been 

developed to store high-quality moving pictures for longer time than 
5 a compact disk (generically called 'CD' ) , is expected to be widely used. 
The DVD has three types, 'read-only' such as a DVD-ROM, 'write-once' 
such as a DVD-R, and 'rewritable' such as DVD-RAM or DVD-RW. 

The read-only type, namely, the DVD-ROM which is being widely used 

H; 

§3 at present is a high-density recording medium and is 4 . 7 Gbytes in storage 

t*! 

^10 capacity. This capacity is about eight times as large as a conventional 

ft 

N CD. The DVD-ROM has two recording areas for user data and management 
W information. A real-time data, such as high-quality moving-picture data 
Q or audio data, has been recorded seamlessly in the data recording area, 

w 

Gl and management information such as navigation data for reproduction 

y i 

C*!l5 control of recorded real-time data has been recorded in the management 

ft! 

information recording area. 

Fig. 1 is a hierarchical structure of real-time data recorded in 
the data recording area of a DVD-ROM. The recorded real-time data shall 
be constructed with at least one video object (VOB) which is a data 
20 collection corresponding to a video title or chapter. The VOB shall 
consist of a plurality of video object units (VOBUs) . Each VOBU shall 
consist of two ECC blocks each of which shall consist of 16 sectors. 
Because the size of a sector is 2048 Bytes the ECC block is about 32 
Kbytes in size. 

25 A disk device, such as a DVD player or a DVD drive, capable of 



reproducing a DVD-ROM reads the management information for recorded data 
from the management information recording area first, and then 
reproduces the real-time data structured as Fig. 1 from the data 
recording area with reference to the read management information. 
5 Because the real-time data has been recorded continuously, a seamless 
reproduction can be accomplished only if the real-time data is outputted 
in the order of reproduction without any special data manipulation. 

q In the meantime, the concrete standard for a rewritable DVD, such 

P 

2 as a DVD-RAM or a DVD-RW, is under development. Such a rewritable DVD 

Hi 

SjlO has the same storage capacity of 4.7 Gbytes as the read-only DVD-ROM. 

jjy Thus, if such a rewritable DVD is commercially and commonly used 

Q as a data storage means, a user can record desired digital television 

El 

Q broadcast programs for a long time or copy real-time data stored in a 

Mi 

CI DVD-ROM onto a DVD-RAM or a DVD-RW through a disk device like a DVD 

Hi 

15 recorder. 

As explained above, the real-time data has been stored seamlessly 
in a DVD-ROM. However, the real-time data is recorded discontinuously 
in the rewritable DVD because an area for header information or linking 
loss is allocated intermittently among real-time data. 

20 Fig. 2 shows a data structure recorded discontinuously in a 

rewritable DVD-RW. As shown in Fig. 2, RMA (Recording Management Area) 
except RMA Lead-in is constructed with 5 RMA segments. Each RMA segment 
consists of 28 RMD (Recording Management Data) sets. Each RMD set 
consists of a plurality of 32-Kbyte RMD blocks each of which is 

25 constructed with 15 data fields and a linking loss area of 2 Kbytes in 



which valid real-time data is not to be written. Because a linking loss 
area is inserted at the head of every RMD block the data recorded in 
the DVD-RW is in discontinuous recording state. 

Usually a linking loss area is provided for sufficient buffering 
for facilitating fully random write or overwrite. 

Because of the linking loss area or the header information area 
in which valid data shall not be written, the substantial storage 
capacity of a DVD-RAM or DVD-RW is correspondingly reduced from the 
nominal capacity of 4.7 Gbytes. Thus, the entire data stored in a DVD-ROM 
can not be copied onto a DVD-RAM or a DVD-RW. 

When a DVD-ROM is placed in a disk device, such as a DVD player 
or a disk drive, the disk device can reproduce real-time data stored 
in a DVD-ROM seamlessly by simply outputting data read from a DVD-ROM 
in reading order without any special manipulation. However, if a 
rewritable DVD-RW or DVD-RAM which data has been discontinuously 
recorded onto is placed in, a disk device must conduct a special operation 
to accomplish seamless reproduction, namely, it temporarily stores all 
data read from the rewritable disk, deletes data read from the header 
information or the linking loss area, and outputs real data before and 
behind the header information or the linking loss area. Accordingly, 
a disk device must be equipped with different reproduction algorithms 
which are selectively used based on the type of a placed disk. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a read-only 



recording medium in which real-time data such as moving-picture or audio 
data has been stored discontinuously by inserting waste areas at 
intervals among the stored real-time data in order to ensure reproduction 
compatibility with a rewritable recording medium such as a DVD-RAM or 
5 a DVD-RW and to make the storage capacity of a read-only recording medium 
equal to that of a rewritable recording medium. 

It is another object of the present invention to provide a ROM 
y . medium compatible with a future RAM medium in data reproduction. 
*5 It is another object to provide a method of seamlessly reproducing 

JJlO data stored in a read-only recording medium where waste areas are 

si 

f*j allocated at intervals among the stored real-time data in accordance 



with the present invention. 

A read-only recording medium in accordance with the present 

Q 

flj invention is characterized in that it comprises a data recording area 

n 

p]l5 in which real data is stored; and a plurality of waste areas allocated 
at intervals in the data recording area. 

A method of reproducing data stored in a read-only recording medium 
in accordance with the present invention is characterized in that it 
comprises the steps of: reproducing data from the read-only recording 
20 medium; skipping if a waste area is encountered or removing invalid data 
reproduced from the waste area wherein each waste area has been inserted 
periodically in the read-only recording medium; and outputting the 
reproduced data before and behind each waste area in succession. 

The present invention may be embodied in other specific forms 
25 without departing from the sprit or essential characteristics thereof. 



The present embodiments are therefore to be considered in all respects 
as illustrative and not restrictive, the scope of the invention being 
indicated by the appended claims rather than by the following description 
and all changes which come within the meaning and range of equivalency 
5 of the claims are therefore intended to be embraced therein. 



BRIEF DESCRIPTION OF THE DRAWINGS 

J**, The accompanying drawings, which are included to provide a further 

Q understanding of the present invention, illustrate the preferred 

jflj embodiments of the invention, and together with the description, serve 

Q10 to explain the principles of the present invention, and wherein: 

w 

£ Fig. 1 is a conventional hierarchical structure of real-time data 

U| stored in a DVD-ROM; 

C3 

H| Fig. 2 shows a data structure recorded discontinuously in a 

f|j rewritable DVD-RW; 
15 Fig. 3 is an illustrative structure of data constructed onto a 

read-only recording medium manufactured in accordance with the present 

invention; 

Fig. 4 is a simplified block diagram of a disk device which a 
reproducing method for a read-only recording medium according to the 
20 present invention is embedded in; and 

Fig. 5 is a flow chart of an. embodiment of a method reproducing 
a real-only recording medium manufactured in accordance with the present 
invention. 
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DETAILED DESCRIPTION OF THE PREFFERRED EMBODIMENT 

In order that the invention may be fully understood, a preferred 

embodiment thereof will now be described with reference to the 
accompanying drawings. 
5 Fig. 3 is an illustrative structure of data constructed onto a 

read-only recording medium in accordance with an embodiment of the 
present invention. The same as the data structure of Fig. 1, the real-time 
data of Fig. 3 is constructed with at least one VOB which is a data 
Q collection corresponding to a video title or chapter, the VOB consists 

M 

tfjlO of a plurality of VOBUs, and the VOBU consists of two ECC blocks each 

t ty 

N of which consists of 16 sectors. However, a waste area of 2 Kbytes is 

M 

W allocated every 16 sectors, namely, one ECC block in the embodiment of 
O Fig. 3 in accordance with the present invention. 

hi 

0 In a preferred embodiment, even though a waste block is appended 

m 

Ql5 to a tail of one ECC block in the embodiment of Fig. 3, it may be inserted 

Hi 

in the head of each ECC block. 

The waste area is corresponding to the header information area 
allocated at intervals among recorded data in a DVD-RAM and to the linking 
loss area placed every RMD block in a DVD-RW. 

20 The waste area may have different size other than 2048 bytes in 

accordance with the size of the header information area defined in a 
DVD-RAM or the linking loss area defined in a DVD-RW. If the size of 
a recording unit, e.g., a sector defined in a disk is smaller than 2048 
bytes, the size of the waste area can be also smaller than 2048 bytes. 

25 The storage capacity of a DVD-ROM, with a nominal storage capacity 



of 4.7 Gbytes, is correspondingly reduced by the total size of inserted 
waste areas. This size reduction makes the substantial storage capacity 
of a DVD-ROM equal to or less than that of a DVD-RAM and a DVD-RW which 
have the header information areas and the linking loss areas, 
5 respectively. Thus, the entire real-time data stored in a DVD-ROM, in 
which the waste areas are allocated at intervals, can be copied onto 
a DVD-RAM or a DVD-RW. 

u. 

P Described below is a method of seamlessly reproducing the present 

% read-only recording medium in which a waste area is inserted every data 
l*1l0 unit such as ECC block as explained above. 

y*j Fig. 4 is a simplified block diagram of a disk device which a 

J* ? reproducing method for a read-only recording medium according to the 



present invention is incorporated therein. The disk device of Fig. 4, 
E| which may be a DVD player or a DVD drive, comprises an optical pickup 
H! 15 2 detecting signal patterns formed in a DVD-ROM 1; an R/F unit 3 

converting the detected signal patterns to binary waveforms; a signal 
processor 4 processing the binary waveforms from the R/F unit 3 to restore 
original digital data; a controller 5 controlling all elements for 
reproduction of the DVD-ROM 1; and a buffer 6 storing temporary data 
20 produced while reproducing the DVD-ROM 1. 

If the waste area is encountered while reproducing the data of 
the DVD-ROM 1 in the recorded order, the controller 5 removes the invalid 
data from the encountered waste area and connects the data reproduced 
before and behind the waste area to seamlessly output reproduced data. 
25 This reproducing method is explained below in detail. 
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Fig. 5 is a flow chart of a preferred embodiment of a method 
reproducing a read-only recording medium manufactured in accordance 
with the present invention. 

When a real-only recording medium, namely, the DVD-ROM 1 
5 containing waste areas in its stored data is placed in the disk device 
of Fig. 4 (S10), the controller 5 searches the placed DVD-ROM 1 for 
management information recording area first, then, it reads out the 
H*. management information, such as navigation data for reproduction 

Q control of stored data, and stores such information in an internal memory 

mi 

Wio (Sll). 

M 

O Afterwards, if a reproduction of the DVD-ROM 1 is requested from 

U 

* a user, the controller 5 moves the pickup 2 to a start point of stored 

Ul real-time or other data and conducts data reproducing operation (S13) . 

H 

H] While conducting data reproducing operation, the controller 5 

O 

ft!l5 checks whether or not a current reproducing position advances into the 
waste area (S14) . For example, if the current reproducing position is 
at a sector right after a 32-Kbyte ECC block, composed of 16 sectors, 
that sector is regarded as the waste area. Alternatively, other 
identifier indicative of the waste area may be used for detecting the 
20 waste area. 

If the waste area is detected by the controller 5, the useless 
data from the detected waste area is removed during the next data 
processing step by the controller 5 (S15) . For removing the useless data, 
the controller 5 stops storing the reproduced data in the buffer 6 when 
25 the waste area is encountered, and resumes the storing operation after 
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the waste area has ended. Preferably, the end of the waste area is when 
the next ECC block begins. Thus, only the recorded data is stored into 
the buffer 6 without the useless data from the waste area. 

If the stored data in the buffer 6 is sequentially outputted in 
5 the order the data was stored, the seamless reproduction of the DVD-ROM 
1 is achieved (SI 6) . If a reproduction stop is requested from a user 
afterwards (S17) , the controller 6 stops the above seamless reproduction 
u, operation. 

p Through the above-explained reproducing method, the disk device 

rtjLO performs a seamless reproduction of a read-only recording medium whose 
q real or actual data is recorded discontinuously because the waste area 
s has been periodically inserted. 

§ssfe 

fjl if a DVD-RAM or a DVD-RW, in which real data has been recorded 

f*i 

m discontinuously because of the header information area or the linking 
jjjl5 loss area, is inserted in the disk device, the controller 5 also conducts 
the invalid data removing operation in the same manner, namely, it stops 
storing data from the rewritable recording medium when the header 
information or the linking loss area is detected, and resumes to store 
when the header information or the linking loss area ends while 
20 outputting the stored data sequentially in storing order. Therefore, 
it is not needed to distinguish the type of an inserted disk. In other 
words, the disk device of the preferred embodiment may apply the same 
reproducing algorithm to all disk types, e.g., a read-only disk DVD-ROM 
and a rewritable disk DVD-RAM or DVD-RW. 
25 Alternative to the above described data removing operation in 
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which the useless data in the waste area is removed after being reproduced, 
the waste area may be skipped immediately by track jump without data 
reproduction when the waste area is encountered. 

Furthermore, instead of allocating the waste areas uselessly, it 
5 may be possible to form in the waste area useful data, e.g., repetitive 
8T-long (T is a bit time interval in a recording wave train) pre-pits 
which can be used for synchronizing a servo-controlling PLL in later 
reproduction. 

g As aforementioned, the substantial storage capacity of the DVD-ROM 

pjlO is reduced below the nominal capacity of 4 . 7 Gbytes because the waste 
. areas are formed repeatedly every certain data unit, e.g., ECC block. 

Q 

W However, the storage shortage due to such capacity reduction will be 



fa;?; 



resolved naturally if a high-density DVD-ROM whose capacity is above 

m 

0 about 15 Gbytes is developed in the near future. 

*5 

^15 The above embodiments for a read-only recording medium were 

HI 

explained in consideration of an existing recording medium, namely, 
DVD-RAM and DVD-RW. However, if a next generation of a recording medium 
is developed, it will be natural that a read-only medium of the next 
generation have the aforementioned waste area of which size is equal 
20 to that of an intermediary area inserted periodically in actual user 
data in a counterpart, namely, a rewritable medium of the next 
generation. 

The read-only recording medium and the reproducing method thereof 
ensure the reproduction compatibility between a read-only recording 
25 medium and a rewritable one and, therefore, make it possible to apply 



the same reproduction algorithm to both a rewritable and a read-only 
recording medium. As a result, the playability is improved in a disk 
device capable of reproducing both a read-only and a rewritable recording 
medium. In addition, a rewritable recording medium can accommodate 
5 entire data stored fully onto a read-only recording medium when a disk 
copy is requested. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the present invention without 
departing from the spirit or scope of the invention. Thus, it is intended 
|l0 that the present invention cover the modifications and variations of 
2j this invention provided they come within the scope of the appended claims 
^ and their equivalents. 

D 
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